Molecular tools for metalloprotease sub-proteome generation.
Molecular systems biology, the highly challenging post-genomic research area has many different facets like transcriptomics, proteomics, metabolomics, interactomics, modelling of cell cycles, etc. Among them, functional proteomics and interactomics represent exciting fields of research with high relevance towards biochemistry, medicinal chemistry, therapy, biotechnology and bioinformatics. The number of different proteins expressed by a cell under a set of certain conditions and the high dynamic range of these proteins together with different activation states require methods for sub-proteome generation on a mechanistic basis to reduce the amount of data. This can be achieved by application of tailor-made molecular tools that are based on inhibitors or, more generally, on protein ligands. Immobilised protein ligands proved to be suitable for the generation of sub-proteomes by affinity chromatography or by fishing using magnetic beads. Metalloproteases share a catalytically active metal ion in the active site. They can for example be addressed by hydroxamate type inhibitors like marimastat which are suitable for targeting active metalloproteases on a mechanistic basis aiming at the generation of an activity- and affinity-based sub-proteome. For such purposes, modified hydroxamate type inhibitors can be attached to a solid surface, e.g., chromatography material, magnetic beads, or a surface plasmon resonance sensor chip. The latter technique is a valuable tool for the optimisation of binding and elution conditions of biomolecules in affinity chromatography or on experiments using magnetic beads. Preliminary results are reported on the application of these probes in fishing experiments using magnetic beads.